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^i^>^A-l 10~20Mpa ^iS.^ 7}^^-. -^i-^^;;^!]^ :^^^^5:i^ ^i- 

^^1^^* ^d-^-^S., o] iF7j-oi] ^w.:^^^A^ o. w-o^^ ^o] ^^^2].:^ IF^d-olcf. ^ 

-^^sj-^ IF^J-^ Ti Nb^ ^71-^4 Ei.^o:| ^7>^# ^I'H^V'^i ^^tb 'y=^ 7j-^<Hl 

^^^l-Tfl *H :^^^sl-^^d* ^^]^. ^^^sl-^ IF7d-5:| ^tg-^ <y:^ ^db:» 

^-§-^>7] ^^flAi^ ^7]-sl^ H]-^^ oj: o>u|e^-, Ti J5E^ Nb^ Ti , 

Nb^l- aV^^H ^S-^d^V^ %, ""^S. nfl-f #^ ^^^l^i 

#^^i7> c>|S^-fT:Ji, ^S^Wl-§-:£ ^o] ^3-^0] ojlcf. 
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8:0.003-0.025%, Al :0. 01-0.1%, N:0. 005-0. 02%, P: 0.03%~0.06%, Cu:0.01~0.2%, ^7] Cu^ 
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rL2flH<^lT:+. £ 2(a)^ iieflS* tiig, Cu^ -^^*idl(0.5*Cu/S)7> lO^]^}-!- i?]:^^]-^ y§ 
"=^1 ^^^Z.mr S^^>^ CuS^ 3.7] 7> O.lAffli^^l^m =^ 



<16> ^ ^^o]] nl-Hl- 0:0.003-0.005%, 3:0.003-0.025%, Al :0.01-0. 1%, 

N: 0.005-0. 02%,, P: 0.03%~0.06%, Cu:0.01-0.2%^ Jl^dt ^^^;^1<^1 ^7] Cu^ T=f 
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19-6 




030099435 



^ '^7.}: 2004/11/24 



<17> i^x^O^ ^^7J-^] 

<18> ^^(C)^ 0 . 003-0 . 005%7> wl-^^^V^-. 

<19> ^di(C)^ ^^c-l 0 . 003%<^1 §1-^ ^^'^l^ :^^;gs)-^o] X|-j7, 0.005%^3l-o] ;g^oil 



<20> %(S)^ 0 . 003-0 . 025%7]- w>^3)-5:l-rf. 

<2i> %(S)^ ^^^1 0 . 003%!^] i?>^ CuS ^#^^1 ^^ ^Hs} Cu 
<22> a.7l7> Dfl-f Stfl^sfl;^^ ^^:^s|.^^^ol ^r]-. ^^o] o.025% 

^li^. -t^^ 0.003-0.025%^ 1^^^ nfl CuS^ 3.7] # -^^>^ 2:^^1-71 7> 



<23> ^^1^1 ^(Al)^ 0.01-0. l%7"h y>^3]^>r1-. 

<24> ^^^1^ ^7>^]-^ ^J-^ -^^^V^ 7j-S)-J:3f§ ^7>Sl 

^^], ZL ^7}^o] o,oi%n]^d]]x]^ 7j-si-J:3f7> ^-^c^, 0.1%^ 31]-^ ^^d-^l ^^^-j 



<25> ^^(N)^ 0 . 005-0 . 02%7> 



19-7 




030099435 



^ '^7.}: 2004/11/24 



<26> A1N^#<^1 7J-51-Jl31-» ^8fl 0.005%ol^V ^7H1-H, ZL ^7}^o] 0.02%» 

^^}^ ^^^^i<=>] 0 . 005-0 . 02%7> wf^zn^l-rf . 
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<33> ^ ^T^o;] 7j->g^7^]oilAl ^rf yj-^^i^l-T]]^ Al4 ^7l-w](0.52*Al/N)l- 1~5S. 

^^14. A12]- ^7>ti](0.52*Al/N)7> lT:'l^<^lAi^ i-g-N<^l ^tt ^1J:7> ^^5* ^ , 5 

^-f<Hl^ 7j-3E7j-S|- Jl31-7> 7]^ §irf. 



<34> CuS<^#€-^ ^^3.71^ o.im'^]^M wl-^^^l-u)-. 
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1100°CoHi-ol yl-^^^>r]-. 7fl7>^^S.7> 1100°CtilTa:^ 7><I^£7> ^o} <g^^2:# 

<H1 ^3-^^^ Scfltt CuS7> ^^§1 -§-^fl£|:^l ^Bfls ^<^>^<^ Stfltb CuS7l- 



^El<i^<a^S7> ArsT^Efl^:^ X2]^o^ ^^<^1^ -^"^^^ 7>^^^ol ^^<iH5l- 

1^<y-^^ €#1^ 300°C/min<5l^^S. ^o] wV^^^ftj-. ^ ^tg^] 14 

^ Cn^ ^^^til(0.5*Cu/S)* 10<^1^1-^ ^l-cMS. ^z^-^£7> 300 "C /minimi CuS^, 

# 3.7] 7> 0.1;ffli# ^5i|-§fl H^Birf. i^z^-^j^j]. ^e^^^^ ^o;) ^o] a5>§^>c^ CuS-^ 

^^o] ol^^l^|];^l7l tifl^olcf. Cu^ SS^ ^^^Wl(0.5*Cu/S)« lO^ozl-^ ^-f<^l^ 7ll7l-<i^^J<^lA-] 

^14^11^1^1 2c, 0.0038%C-0.038%P-0.005%S-0.05%Al-0.0079%N-0.28%Cu). S. 

2^ ZlBfl^* M.^, v^Z^-^iE.7]- Cu3A^^^o] 3.7] 7> x^Z]-^:£o:| 

^ ^fltt^ ^-^M-, ^^^i7l- 1000°C/minol^l-ol5^£ 1=^1^^151- S:3|-7l- ^ 

^1^1 ^z^-^JE.^ 300-1000 °C /in in7]- M.t]- n}^z\-s}t^, Sl 2a-^ £ 

2b(0.0042%C-0.041%P-0.009%S-0.04%Al-0.0082%N-0.146%Cu)^ 0.5*Cu/S^ 3<^1^1-^ 
3^2]- o] ^ o.^^ tHtt ^-^S, 0.5*Cu/S^ 3<^M'U H <?>^^^S. 0 . l/ffli<il CuS^ 
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